Of the 570 identified studies, 12 met inclusion criteria (2,932 patients). Study locations included the United States (8), Brazil (2), the United Kingdom (1), and Australia (1). Settings were out-of-hospital (8), ED (3), and ICU (1). For hypertonic solutions, all 12 studies used 7.5% sodium chloride with or without dextran (4.2% or 6%); 1 study examined hypertonic solutions only, 6 studies examined hypertonic saline with dextran only, and the remaining studies examined both solutions. Control groups used normal saline solution or lactated Ringer's solution. Patients receiving hypertonic solutions or hypertonic saline with dextran did not display a difference in mortality compared with those receiving isotonic solutions (relative risk 0.96, 95% CI 0.82 to 1.12, and relative risk 0.92, 95% CI 0.80 to 1.06, respectively) (Table) . Subgroup analysis similarly revealed no significant effect on mortality.
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Commentary
Trauma is a leading cause of death worldwide, and hemorrhagic shock accounts for 30% to 40% of these deaths in the United States. 3 Cornerstones of trauma management include bleeding 
DATA EXTRACTION AND SYNTHESIS
Investigators extracted data from each article for setting, study population, intervention (hypertonic solutions or hypertonic saline with dextran), and study outcomes (overall mortality, mortality at 28 days, control and replenishment of intravascular volume. 4 The optimal fluid choice includes blood products, although these are not always available. 4 Intravenous fluids possess several advantages and disadvantages in resuscitation. Isotonic and hypertonic fluids, if administered in large volumes, can result in cardiac, lung, renal, and gastrointestinal dysfunction, as well as coagulation and acidbase disturbances. 5, 6 Hypertonic solution complications include excessive blood volume expansion or blood pressure (leading to worsening of bleeding), cellular dehydration, hypernatremia, hyperchloremic acidosis, and dextran-related complications such as anaphylaxis and coagulopathy. 5, 6 However, these solutions may possess several advantages. Hypertonic solutions differ from blood products in that they may achieve expansion of the intravascular space with lower volumes and are bacteriostatic, unlikely to freeze, and stable under warm conditions. [7] [8] [9] Animal models suggest a potential benefit with hypertonic solutions or hypertonic saline with dextran compared with isotonic fluids in resuscitation. 10, 11 In contrast to these animal studies, this meta-analysis suggests hypertonic solutions and hypertonic saline with dextran do not affect mortality compared with isotonic solutions.
This meta-analysis possesses several limitations. The randomization process appeared inadequate in several studies.
Meta-analysis authors defined shock by systolic blood pressure less than 100 mm Hg, which may have excluded studies of patients with higher blood pressures but nevertheless in hypovolemic shock. 12 This meta-analysis did not report on other outcomes such as hospital or ICU length of stay, subsequent administration of blood products, and other critical interventions required. Also, there was marked heterogeneity across the included trials, complicating interpretation of these results. Metaanalysis authors sought to address this heterogeneity through the use of random-effects models, limiting studies to 2 concentrations of hypertonic solutions or hypertonic saline with dextran, and performed meta-regression analysis to assess source of heterogeneity and treatment effect within subgroups to minimize meta-analysis heterogeneity. A final limitation of this metaanalysis was the lack of any studies comparing hypertonic solutions or hypertonic saline with dextran with blood products.
According to this study, hypertonic solutions do not improve mortality in trauma patients with hemorrhagic shock compared with crystalloids, although the original meta-analysis authors stated that hypertonic solutions and hypertonic saline with dextran are feasible resuscitation options in trauma patients with hemorrhagic shock in the out-ofhospital setting. Blood products likely remain the optimal fluid to resuscitate patients in hemorrhagic shock, including tranexamic acid if provided within 3 hours of injury. 13 There remains a need for further study of the safety and efficacy of hypertonic solutions in alternative patient populations such as those with head trauma. 
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